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Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


1 SEP  1979 


Dear  Governor  Byrne: 

Inclosed  la  the  Phase  I Inspection  Report  for  Glen  Wild  Lake  Dam  in 
Passaic  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dan  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  dam's  condition  is  given  on  the  first  four  pages  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Glen  Wild  Lake  Dam,  initially  listed  as  a 
"high"  hazard  potential  structure  but  reduced  to  a "significant"  hazard 
potential  structure  as  a result  of  this  inspection,  is  judged  to  be 
in  poor  overall  condition.  The  decision  to  consider  the  dam  a "significant 
hazard  potential  structure,"  instead  of  a "high  hazard  potential  structure" 
as  stated  by  the  consultant,  is  based  on  the  dam's  intermediate  size, 
low  head,  and  expectation  that  failure  of  the  structure  would  probably 
result  in  few  losses  of  life  and  minor  economic  loss.  The  dam's  spillway 
is  considered  inadequate  since  A3  percent  of  the  Probable  Maximum  Flood 
(PMF)  would  overtop  the  dam  (34  percent  with  flashboards  in  place). 

To  insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  The  actual  capacity  of  the  spillway  should  be  determined  using 
more  precise  and  sophisticated  methods  and  procedures  by  a qualified 
professional  consultant,  engaged  by  the  owner.  This  study  should  be 
completed  within  six  months  from  the  date  of  approval  of  this  report. 

Any  remedial  measures  necessary  to  insure  the  adequacy  of  the  spillway 
and  prevent  overtopping  should  be  initiated  within  calendar  year  1979. 

b.  Within  30  days  from  the  date  of  approval  of  this  report,  a 
qualified  professional  consultant  should  be  engaged,  by  the  owner,  to 
conduct  a subsurface  investigation  and  laboratory  testing  program  to 
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Honorable  Brendan  T.  Byrne 

determine  the  nature  of  the  materials  in  the  earth  embankment  and  the 
foundation  of  the  concrete  gravity  section.  This  should  include 
installation  of  piezometers  in  the  earth  embankment  to  periodically  monitor 
the  integrity  of  the  core  wall.  An  analysis  (including  flow  nets)  should 
also  be  made  of  the  phreatic  conditions  in  the  downstream  section  of  the 
earth  embankment  to  determine  piping  potential.  A complete  stability 
analysis  should  then  be  made  using  the  above  data  to  determine  the  actual 
static  and  seismic  stability  of  concrete  gravity  and  earth  embankment 
sections.  Any  remedial  measures  found  necessary  to  insure  the  stability 
of  the  structure  should  be  initiated  in  calendar  year  1979. 

c.  Within  the  below  specified  times  from  the  date  of  approval  of 
this  report  the  following  actions  should  be  initiated. 

(1)  All  trees  on  the  earth  embankment  that  die,  fall  over,  etc. 
should  be  removed  within  30  days  thereafter  along  with  stumps,  roots  and 
peatmoss,  and  the  holes  backfilled  and  seeded  with  grass.  New  tree 
growth  must  be  prevented. 

(2)  Structural  cracks  and  cracks  in  the  cement  mortar  cover  of  the 
concrete  gravity  section  should  be  further  investigated  and  repairs 
initiated  within  six  months. 

(3)  The  eroded  areas  along  the  downstream  toe  of  the  concrete 
gravity  sections  should  be  refilled  using  materials  and  procedures 
approved  by  a qualified  professional  consultant  within  one  year. 

(A)  The  corroded  nuts  and  bolts  on  the  bonnets  of  the  16-inch 
valves  should  be  replaced  within  one  year. 

(5)  The  support  of  the  last  section  of  the  A8-inch  reinforced 
concrete  pipe  should  be  repaired  within  six  months. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  Robert  A.  Koe  of  the 
Eighth  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  thirty  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS)  , Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  tor  NTIS  to  have  copies  of  the  report  available. 
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An  important  aspect  of  the  Dam  Safety  Program  will  be  the  Implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
Implement  our  recommendations. 

Sincerely  yours. 


1 Incl 
As  stated 


Cy  furn: 

Mr.  Dirk  C.  Hofman,  P.E. 

Department  of  Environmental  Protection 


Colonel,  Corps  of  Engineers 
District  Engineer 
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GLEN  WILD  LAKE  DAM  (NJ00222) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  Inspected  on  25  and  26  May  1978  by  Gilbert  Associates,  Inc. 
under  contract  to  the  State  of  New  Jersey.  The  state,  under  agreement 
with  the  U.  S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public 
Law  92-367. 

The  Glen  Wild  Lake  Dam,  initially  listed  as  a "high"  hazard  potential 
structure  but  reduced  to  a "significant"  hazard  potential  structure  as 
a result  of  this  Inspection,  is  judged  to  be  in  poor  overall  condition. 

The  decision  to  consider  the  dam  a "significant  hazard  potential 
structure,"  instead  of  a "high  hazard  potential  structure"  as  stated  by 
the  consultant,  is  based  on  the  dam's  intermediate  size,  low  head,  and 
expectation  that  failure  of  the  structure  would  probably  result  in  few 
losses  of  life  and  minor  economic  loss.  The  da^h  spillway  is  considered 
Inadequate  since  43  percent  of  the  Probable  Maximian  Flood  (PMF)  would 
overtop  the  dam  (34  percent  with  flashboards  in  place).  To  insure 
adequacy  of  the  structure,  the  following  actions,  as  a minimum,  are 
recommended : 

a.  The  actual  capacity  of  the  spillway  should  be  determined  using 
more  precise  and  sophisticated  methods  and  procedures  by  a qualified 
professional  consultant,  engaged  by  the  owner.  This  study  should  be 
completed  within  six  months  from  the  date  of  approval  of  this  report. 

Any  remedial  measures  necessary  to  insure  the  adequacy  of  the  spillway 
and  prevent  overtopping  should  be  initiated  within  calendar  year  1979. 

b.  Within  30  days  from  the  date  of  approval  of  this  report,  a 
qualified  professional  consultant  should  be  engaged,  by  the  owner,  to 
conduct  a subsurface  investigation  and  laboratory  testing  program  to 
determine  the  nature  of  the  materials  in  the  earth  embankment  and  the 
foundation  of  the  concrete  gravity  section.  This  should  include 
installation  of  piezometers  in  the  earth  embankment  to  periodically  monitor 
the  integrity  of  the  core  wall.  An  analysis  (including  flow  nets)  should 
also  be  made  of  the  phreatic  conditions  in  the  downstream  section  of  the 
earth  embankment  to  determine  piping  potential.  A complete  stability 
analysis  should  then  be  made  using  the  above  data  to  determine  the  actual 
static  and  seismic  stability  of  concrete  gravity  and  earth  embankment 
sections.  Any  remedial  measures  found  necessary  to  Insure  the  stability 

of  the  structure  should  be  initiated  in  calendar  year  1979. 

c.  Within  the  below  specified  times  from  the  date  of  approval  of 
this  report  the  following  actions  should  be  initiated. 

(1)  All  trees  on  the  earth  embankment  that  die,  fall  over,  etc. 
should  be  removed  within  30  days  thereafter  along  with  stumps,  roots  and 
peatmoss,  and  the  holes  backfilled  and  seeded  with  grass.  New  tree 
growth  must  be  prevented. 


(2)  Structural  cracks  and  cracks  In  the  cement  mortar  cover  of  the 
concrete  gravity  section  should  be  further  investigated  and  repairs 
initiated  within  six  months. 

(3)  The  eroded  areas  along  the  downstream  toe  of  the  concrete 
gravity  sections  should  be  refilled  using  msterlals  and  procedures 
approved  by  a qualified  professional  consultant  within  one  year. 

(*)  Tha  corroded  nuts  and  bolts  on  the  bonnets  of  the  16-inch 
valves  should  be  replaced  within  one  year. 

(5)  The  support  of  the  last  section  of  the  48-inch  reinforced 
concrete  pipe  should  be  repaired  within  six  months. 


APPROVE! 


JAMES  G.  TOIK 

Colonel,  Corps  of  Engineers 
District  Engineer 


/'///' 


PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State : 

County: 

U.S.G.S.  Squad  Sheet: 
Coordinates : 

Stream: 

Date  of  Inspection: 


Glen  Wild  Lake 
New  Jersey 
Passaic 
Wanaque,  N.J. 

N4l°01 ’ 18"  E74°19 ' 36" 

Mud  Brook 

25,  26  May,  1978 


ASSESSMENT  OF  GENERAL  CONDITIONS 

The  concrete  gravity  sections  as  well  as  the  earth  embankment  section  of  this 
dam  are  in  poor  condition  as  defined  in  Appendix  J.  The  field  investigations 
and  analysis  recommended  below  should  be  initiated  immediately  by  the  owner. 

The  spillway  capacity  is  adequate  to  pass  42  percent  of  the  Probable  Maximum 
Flood  (PMF)  without  the  flashboards  in  position  and  33  percent  of  the  PMF  with 
the  flashboards  in  place.  The  owner's  attention  is  directed  to  the  following 
items : 

1.  A subsurface  investigation  and  laboratory  testing  program  should  be 
conducted  for  the  earth  embankment  and  the  concrete  gravity  section 
including  the  installation  of  piezometers. 

2.  An  analysis  should  be  made  to  determine  piping  potential  of  the  embankment 
section. 

3.  A complete  stability  analysis  should  be  made  using  data  obtained  from 
1 above  to  determine  the  actual  static  and  seismic  stability  of  the 
concrete  gravity  and  embankment  sections. 

4.  The  stability  of  the  dam  should  be  increased  possibly  through  the 
installation  of  rock-bolt  anchors  and  other  additional  modifications 
such  as  drain  holes  etc.,  if  required. 

5.  All  trees  on  the  earth  embankment  that  die,  fall  over,  etc.  should  be 
removed  immediately  thereafter  along  with  stumps,  roots  and  peatmoss, 
and  the  holes  backfilled.  New  tree  growth  must  be  prevented. 

6.  Structural  cracks  and  cracks  in  the  cement  mortar  cover  of  the  concrete 
gravity  section  should  be  further  investigated  and  repaired  soon. 


The  eroded  areas  along  the  downstream  toe  of  the  concrete  gravity 
sections  should  be  refilled  in  the  near  future. 

The  corroded  nuts  and  bolts  on  the  bonnets  of  the  16-inch  valves  should 
be  replaced  in  the  near  future. 

The  support  of  the  last  section  of  the  48-inch  reinforced  concrete  pipe 
should  be  repaired  soon. 
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PROJECT  INFORMATION 


1 . 1 GENERAL 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972,  authorized  the  Secretary 
of  the  Army,  through  the  U.S.  Corps  of  Engineers  to  initiate  a national  program 
of  safety  inspections  of  non-Federal  dams  throughout  the  United  States. 

Gilbert  Associates,  Inc.  (GAI)  has  entered  into  contract  No.  DACW61-78-C-0-114 
with  the  Philadelphia  Office  of  the  U.S.  Corps  of  Engineers  to  inspect  this 
dam,  Gilbert  Work  Order  06-7249-000. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase  I inspection 
according  to  the  U.S.  Army  Corps  of  Engineers  Recommended  Guidelines  for  the 
Safety  Inspection  of  Dams  (Reference  7)  and  contract  requirements  between 
Gilbert  Associates,  Inc.  and  the  U.S.  Army  Corps  of  Engineers.  The  objectives 
are  to  expeditiously  identify  whether  the  dam  poses  an  immediate  threat  to 
human  life  and  property  and  to  recommend  future  studies  and/or  any  obvious 
remedial  actions  that  may  be  indicated  by  this  inspection. 

1.2  PROJECT  DESCRIPTION 

1.2.1  Dam  and  Appurtenances:  Glen  Wild  Dam  is  a combination  of  two 
different  sections:  a 305  foot  long  concrete  gravity  dam  and  a 241  foot  long 
earth  embankment.  The  concrete  gravity  dam  wich  a 20  foot  wide  spillway  has 

a maximum  height  of  21-feet  above  original  ground,  and  a 110  foot  cut  off 
wall  at  the  south  end.  The  earth  embankment  has  a maximum  height  of  16-feet 
above  original  ground,  and  a rubble  masonry  and  cyclopean  concrete  core  wall 
down  to  ledge  rock  or  impervious  soils.  The  concrete  gravity  section  has  a 
20  foot  spillway  and  was  reputedly  founded  on  a gneissic  bedrock.  Two  16-inch 
pipes  in  a valve  pit  have  been  used  to  periodically  lower  the  water  level 
approximately  5 feet  whenever  shoreline  maintenance  has  been  scheduled. 

1.2.2  Location:  Glen  Wild  Lake  is  located  about  1-1/4  miles  north  of 
Bloomingdale,  N.J. , in  Pompton  Township,  Passaic  County,  N.J.,  and  about 

2 miles  west  of  the  Wanaque  River.  The  dam  is  located  on  the  former  Mud  Brook, 
which  used  to  drain  Mud  Pond.  Spillway  discharges  presently  flow  into  Lake 
Ioscoe,  about  .5  mile  northeast  of  the  dam.  Geologically,  the  dam  is  located 
within  the  physiographic  province  of  the  Precambrian  Highlands;  the  rocks 
exposed  at  the  site  are  chiefly  biotite  gneiss  with  formation  striking 
N2  - 12°E  and  dipping  40°  - 6l°SE  (See  Appendix  F). 

1.2.3  Size  Classification:  The  dam  is  classified  in  accordance  with 
Section  2.1.1  of  Reference  7,  as  an  intermediate  size  dam  based  on  its  storage 
of  approximately  2,625  acre-feet. 


1.2.4  Hazard  Clarification:  In  accordance  with  the  requirements  of 
Section  2.1.2  of  Reference  7,  the  Glen  Wild  Dam  is  classified  in  the  high 
hazard  potential  category. 

1.2.5  Ownership:  The  lake  and  dam  have  been  owned  since  March  1978  by 
the  Glen  Wild  Lake  Association,  Inc.,  of  Bloomingdale , N.J.  Its  address  is: 

Glen  Wild  Lake  Association,  Inc. 
c/o  Mr.  Herbert  Califano 
P.0.  Box  7 

Bloomingdale,  N.J.  07403 

1.2.6  Purpose  of  Dam:  The  dam  was  built  in  1918  by  the  Glen  Wild  Lake 
Company  of  Butler,  N.J.  to  create  a lake  for  a real  estate  development.  The 
reservoir  absorbed  Witteck  Lake  and  Mud  Pond,  and  has  a total  area  of  about 
175  acres. 


1.2.7  Design  of  Construction  History:  The  dam  was  designed  by  William 

H.  Boardman,  Consulting  Engineer,  of  71  Mapes  Avenue,  Newark,  New  Jersey. 
Construction  of  the  dam  was  by  John  W.  Heller,  Engineering  Contractor,  of 
South  Orange,  New  Jersey.  Construction  was  started  in  October  1917  and 
completed  in  July  1918.  Some  seepage  through  the  higher  elevations  of  the 
ledge  rock  was  anticipated  at  that  time.  The  dam  design  drawing  uses  a 
reference  elevation  of  100;  the  water  flowing  over  the  spillway  at 
elevation  102  approximately  corresponds  to  an  elevation  351  feet  M.S.L. 

According  to  the  feasibility  report  of  Department  of  Conservation  and 
Development,  State  of  New  Jersey,  dated  October  31,  1917  (see  Appendix  F) 
the  entire  length  of  the  concrete  gravity  dam  will  act  as  a spillway.  The 
spillway  rating  curve  as  calculated  by  GAI  is  shown  in  Figure  D-3  of 
Appendix  D. 

1.2.8  Normal  Operating  Procedure:  The  only  operating  procedure  consist 
of  removing  the  9 inch  high  flashboards  installed  at  the  20-foot  wide 
spillway  in  times  of  heavy  runoff,  to  prevent  flooding  of  some  of  the 
properties  located  on  the  lake.  The  two  valved  16  inch  pipes  which  are 
located  in  a valve  pit  about  30  ft  south  of  the  spillway  are  used  once  in 
every  5 years  to  lower  the  water  level  about  6 feet  so  lake  front  property 
owners  can  perform  maintenance  on  their  bulkheads.  The  lake  was  drained  in 
1960,  1967,  1970,  1972,  1975.  The  next  scheduled  draining  will  be  in  1980 
after  Labor  Day. 

I. 3  PERTINENT  DATA 

1.3.1  Drainage  Area:  665  Acres  (1.04  sq.  mi) 


1.3.2 


Discharge  at  Dam  Site 


1.3.3 


1.3.4 


Gated  spillway  capacity  at  pool  elevation:  Not  applicable. 

Gated  spillway  capacity  at  maximum  pool  elevation:  Not  applicable. 
Ungated  spillway  capacity  at  max.  pool  elevation:  Not  applicable. 
Total  spillway  capacity  at  maximum  pool  elevation:  1540  cfs. 

Elevation  (feet  above  M.S.L.) 

Top  of  earth  dam:  approximately  353  feet 
Spillway  Design  Flood  (SDF)  Surcharge:  PMF  = 354.1  feet 
Full  flood  control  pool:  Not  applicable 
Recreation  pool:  351.00  (without  flashboards) 

Spillway  crest:  351.00  (without  flashboards) 

Upstream  portal  invert  diversion  tunnel:  Not  applicable 

Top  of  low  concrete  gravity  dam  section:  351.25 

Top  of  intermediate  concrete  gravity  dam  section:  352.04 

Top  of  high  concrete  gravity  dam  section:  352.20 

Downstream  portal  invert  diversion  tunnel:  Not  applicable 

Streambed  at  centerline  of  dam:  338.00 

Maximum  tailwater:  Not  available 

Reservoir 


Length  of  maximum  pool:  4500  ft. 

Length  of  recreation  pool:  4500  ft. 

Length  of  flood  control  pool  = Not  applicable 

1.3.5  Storage  (Acre-ft) 

Recreation  pool:  2625 
Flood  control  pool:  Not  applicable 
SDF  surcharge:  PMF  3167 
Top  of  dam:  2982 

1.3.6  Reservoir  Surface  Area  (Acres) 

Top  of  dam:  175 

SDF  surcharge:  175 

Flood  control  pool:  Not  applicable 

Recreation  pool:  175 

Spillway  crest:  175 
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Dam  Type:  a. 

Concrete  Gravity 

b. 

Earth  Embankment 

With  Concrete  Core  Wall 

Length 

a 

305.0  ft 

b 

241.0  ft 

Height 

a max. 

21.0  ft  (at  former  streambed  of 

Mud  Brook 

b max. 

16.0  ft 

Width 

a 

3.0  ft 

b 

8.0  ft 

a 

7 inches/foot 

Side  Slopes 

b 

2.5(H) : 1(V)  & 2(H) : 1 (V) 

Zoning 

b 

Concrete  core  wall 

Impervious  Core  b 

Concrete  core  wall  extended 

to  ledge  rock  or  into 

impervious  soil  (according 

to  construction  drawing) 

Grout  Curtain 

- 

None . 

Diversion  & Regulating  Tunnel:  Not  Applicable 
Spillway: 

a.  Spillway  Crest  at  elevation  351;  length  = 20  feet 

b.  Low  concrete  gravity  dam:  Top  at  elevation  351.75; 
length  =65.2  feet 

c.  Intermediate  concrete  gravity  dam:  Top  at  elevation  352.04; 
length  = 116.0  feet 

d.  High  concrete  gravity  dam:  Top  at  elevation  352.20; 
length  = 104.3  feet 

Regulating  Outlets 

Pipe  diameter:  16  inches 
Number  of  pipes:  2 

Pipe  invert  elevation:  345.7  feet  above  M.S.L. 


2.0 


ENGINEERING  DATA 


2.1  DESIGN:  A plan,  profile,  and  sections  through  both  portions  of 
the  dam  are  shown  on  microfilmed  data  available  at  the  New  Jersey  Department 
of  Environmental  Protection  (DEP)  Division  of  Flood  Plan  Management, 

Trenton,  New  Jersey.  No  design  calculations  of  any  kind  are  available. 

2.2  CONSTRUCTION:  There  are  no  construction  records  available  except 
for  microfilmed  specifications  and  inspection  correspondence  at  DEP.  This 
data  is  not  sufficient  to  evaluate  the  dam  sections. 

2.3  OPERATION:  There  is  no  other  operation  data  available  for  this 
dam  except  for  the  years  that  the  lake  level  was  lowered  (see  1.2.8),  and 
that  in  1967  the  dam  concrete  gravity  section  of  the  was  overtopped,  and 
water  flowed  over  South  Road.  Insignificant  damages  resulted  from  the 
overtopping  (Reference  8). 

2.4  EVALUATION 

a.  Availability  - A design  drawing  showing  plan,  cross  sections 
and  profile  of  the  dam,  and  an  investigation  report  from  the  State  of  New 
Jersey  on  the  permit  application  are  the  only  data  available  for  evaluating 
the  dam. 


b.  Adequacy  - The  microfilmed  data  (see  paragraph  2.1)  produces 
a very  poor  quality  drawing.  Re-drafting  is  necessary  before  said  drawing 
is  useable. 

c.  Validity  - The  visual  inspection  of  the  dams  indicated  that 
the  appearance  of  the  superstructures  of  the  dams  does  not  conform  with  the 
dams  as  designed  (see  section  6.1.4). 
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3.0  VISUAL  INSPECTION 

3.1  FINDINGS 

3.1.1  General 

The  phase  1 dam  inspection  was  performed  on  May  25-26,  1978  by  a 
team  of  Gilbert  Associates,  Inc.  (GAI)  engineers.  A previous  inspection  of 
this  dam  was  performed  on  October  3,  1977  by  Ernest  Chrisbacher,  a 
consulting  civil  engineer  in  Wayne,  New  Jersey;  a copy  of  his  report  is 
attached  as  Appendix  E.  The  findings  of  the  GAI  inspection  are  as  follows: 

3.1.2  Dams 


a.  Concrete  Gravity  Section  - The  right  spillway  abutment  showed 
a 1/2  inch  wide  surface  crack  running  from  near  the  spillway  crest  to  the 
abutment  rock  at  45°;  there  was  no  seepage  observed  along  the  crack.  A 
horizontal  crack  was  observed  over  the  full  length  of  the  20-foot  spillway 
section;  however,  discharge  water  prevented  closer  investigation  of  this 
crack.  At  the  last  horizontal  change  in  direction  of  the  dam,  79.5  feet 
south  of  the  spillway,  the  concrete  was  cracked  through  the  crest  and 
downstream  side,  and  has  been  strengthened  through  addition  of  extra 
concrete  on  the  upstream  side.  Apparently  the  repairs  and  additional 
concrete  were  necessary  because  of  extensive  structural  cracking.  No 
vertical  or  horizontal  alignment  deviation  was  noted  at  the  cracked  areas. 
This  area  also  shows  signs  of  having  been  overtopped  as  indicated  by  erosion 
marks  along  the  concrete  dam  toe.  The  section  north  of  the  spillway  shows 
extensive  scouring  of  soil  along  the  toe  of  the  dam,  up  to  36-inches  depth 
in  places. 


b.  Earth  Embankment  Section  - Small  vertical  displacements  along 
the  top  of  the  embankment  were  observed.  The  downstream  embankment  slopes 
were  irregular  in  shape.  Trees  and  shrubs  were  growing  extensively  on  the 
embankment  and  random  peat-moss  deposits  from  the  lake  were  covering  the 
ground  at  and  beyond  the  toe  area.  The  upstream  slope  was  adequately 
protected  by  riprap  except  where  trees  had  displaced  the  stone  paving.  The 
average  height  of  the  embankment  crest  above  the  water  level  was  1.83  feet 
at  the  time  of  inspection  with  one  flashboard  in  place. 

c.  Seepage  - Minor  seepages  were  observed  in  the  following 

areas : 


1.  Concrete  gravity  section:  Around  the  downstream  toe 
area  near  the  spillway,  where  the  dam  is  in  contact  with  fractured 
foundation  rocks.  Along  the  downstream  face  occasional  moist  areas  were 
observed. 


-6- 


2.  Earth  Embankment:  Beyond  the  downstream  toe  of  the 

embankment . 

d.  Appurtenant  Structures  - The  only  appurtenant  structure  is  a 
concrete  block  valve  pit  with  two  chambers,  and  a cover  consisting  of 
precast  concrete  planks.  The  pit  houses  two  16  inch  diameter  gate  valves 
installed  at  the  end  of  two  16  inch  cast  iron  pipes  that  are  used  for 
draining  the  lake  (see  Figure  4).  When  the  drain  pipes  are  in  use,  the 
water  discharges  into  a small  stilling  chamber  from  which  it  flows  back  to 
Mud  Brook  by  means  of  a 48  inch  diameter  pipe.  The  48  inch  reinforced 
concrete  drain  pipe,  about  52  feet  long,  seems  quite  new.  The  last  section 
of  this  pipe  is  losing  support  and  will  shortly  fall  into  the  discharge 
channel  (Mud  Brook). 

e.  Reservoir  Area  - The  lake  frontage  properties  have  either 
concrete  block  bulkheads,  natural  slopes  covered  with  grass,  or  random  rock, 
to  the  water's  edge.  The  lake  rim  appears  to  be  stable. 

f.  Downstream  Channel  - The  boulder  strewn  and  bedrock-exposed 
bottom  of  the  channel  forms  a natural  energy  dissipator.  However,  excessive 
lateral  erosion  and  deposition  of  peat  moss  washing  down  from  the  reservoir, 
have  apparently  taken  place  during  the  last  overtopping.  The  discharge 
channel  crosses  under  South  Road  via  a 5.0  foot  boiler  plate  pipe. 

3.2  EVALUATION 

Based  on  the  findings  of  the  visual  inspection  the  concrete  gravity  section 
is  in  a poor  condition  with  some  minor  surface  cracking,  spalling  and 
seepage.  The  spillway  crest  surface  appears  in  good  condition;  the  right 
downstream  spillway  abutment  exhibits  cracking  of  the  cyclopean  concrete,  as 
does  the  downstream  face  of  the  spillway. 

The  earth  embankment  section,  with  uneven  top,  irregular  sideslopes  and 
dense  cover  of  trees  and  brush,  is  also  in  poor  condition.  Dense  tree 
growth  on  the  entire  embankment  jeopardizes  the  integrity  and  safety  of  the 
embankment  as  the  root  system  of  the  trees  may  penetrate  deeply  to  and  even 
through  the  concrete  core  wall.  After  the  death  of  the  tree  and  decay  of 
the  root  system,  voids  will  be  left  in  the  embankment. 

Evidence  of  lateral  and  differential  erosion  can  be  seen  along  the  upper 
part  of  the  discharge  channel  and  in  its  vicinity  below  the  spillway, 
probably  due  to  the  past  overtopping  of  the  concrete  section.  Peat  moss 
found  covering  the  ground  below  the  dam  is  highly  erodible  material  and  a 
retardation  to  the  free  flow  of  discharge.  It  is  suspected  that  the 
backwater  of  the  tailwater  during  overtopping  of  the  concrete  section  may 
extend  to  the  toe  area  of  the  earth  embankment  section,  which  may  cause 
excessive  erosion  and  undermining  of  the  toe  area  leading  to  slope  failure. 


The  bolts  and  nuts  on  the  bonnet  flanges  of  the  two  16  inch  cast  iron  drain 
pipes  contained  in  the  valve  pit  need  to  be  replaced  as  they  are  severely 
corroded . 

3 . 3 ATTENDEES 

Gilbert  Commonwealth  Associates,  Inc. 

Rudolph  J.  Wahanik 
Fine  T.  Hsu 
Rudy  P.  Visser 

Glen  Wild  Lake  Environmental  Committee 
W.  B.  Park,  Jr. 

92  Wood  Place  - Bloomingdale , New  Jersey 
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4.0  OPERATIONAL  PROCEDURES 

4.1  PROCEDURES 

The  water  level  in  Lake  Glen  Wild  is  regulated  by  the  spillway  to  a pool 
elevation  of  approximately  351.00  ft,  and  using  flashboards  to  an  elevation 
of  351.50  ft.  In  1967,  the  dam  was  overtopped  over  the  whole  length  of  the 
concrete  section  and  water  flowed  over  South  Road.  Other  than  the 
procedures  outlined  in  paragraph  1.2.8  there  are  no  additional  operational 
procedures  at  Glen  Wild  Lake  Dam. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  maintenance  of  the  dam(s).  Neither  concrete  gravity  section  nor 
earth  embankment  section  shown  any  signs  of  maintenance  - except  for  the 
repairs  effected  to  reinforce  the  structural  cracking  at  the  bend  79.5  feet 
south  of  the  spillway.  Maintenance  recommendations  by  E.  Chrisbacher,  who 
had  inspected  the  dam  in  September  1977,  have  not  been  followed. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  recommendations  contained  in  E.  Chrisbacher ' s report  for  replacement  of 
the  bonnet  nuts  and  bolts  on  the  two  16  inch  gate  valves  have  not  been 
followed. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect. 

4.5  EVALUATION 

There  is  a complete  lack  of  maintenance  procedures  for  this  dam.  None  of 
the  recommendations  by  E.  Chrisbacher  in  a report  dated  October  3,  1977  to 
correct  possible  hazardous  conditions  and  enhance  the  safety  of  the  dam  have 
been  followed  (see  Appendix  H) . 
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5.0 


RESERVOIR  HYDROLOGY  AND  DRAWDOWN 


The  hydrologic  analyses  presented  in  this  report  pertain  to  present 
hydrologic  conditions  and  do  not  consider  future  changes  produced  by 
uncertain  conditions  such  as  urbanization,  forest  fires,  or  other 
modifications  within  the  watershed.  Details  on  the  methodology  used,  the 
results  of  HEC-1  runs,  the  spillway  performance  and  the  determination  of  the 
reservoir  drawdown  times  are  presented  in  Appendix  D. 

5 . 1 EVALUATION  OF  FEATURES 

Plan  and  cross  sections  of  the  spillway  and  of  the  dams  were  available  at 
the  office  of  the  Department  of  Environmental  Protection  (DEP)  in  Trenton, 
New  Jersey.  However,  the  structure  was  not  built  according  to  the  drawings. 
Therefore  a field  survey  of  the  as  built  structure  was  conducted  and  the 
resulting  dimensions  (Figures  3 and  4)  were  used  to  determine  the 
appropriate  discharge  coefficients  when  the  discharge  capacity  of  the 
structure  was  evaluated. 

5.2  MAJOR  FLOODS 

Information  concerning  major  floods  or  peak  discharges  at  the  dam  site  are 
not  available  but  erosion  on  the  downstream  toe  of  the  concrete  gravity 
section  of  this  dam  indicates  overtopping  of  the  concrete  gravity  sections. 
There  is  no  record  or  telltale  signs  which  indicate  that  the  earth 
embankment  has  ever  been  overtopped. 

5.3  SPILLWAY  DESIGN  FLOOD 

Information  concerning  flow  records  or  major  floods  at  the  dam  site  are  not 
available.  The  drainage  area  at  the  dam  site  is  665  acres  (1.04  sq.  mi.). 

Since  the  dam  is  classified  in  the  intermediate  size  category  and  has  a high 
hazard  potential,  the  spillway  capacity  will  be  reviewed  to  determine 
whether  it  can  pass  floods  of  a magnitude  equal  to  the  PMF. 

An  estimate  of  the  Probable  Maximum  Flood  (PMF)  was  made  for  the  Glen  Wild 
Dam.  A simple  triangular  unit  hydrograph  was  developed  from  the  drainage 
area  and  estimated  time  to  peak  (Reference  1).  This  unit  hydrograph  and 
Probable  Maximum  Storm  data  (Reference  2)  were  used  as  input  to  the 
HEC  1 Computer  Program  (Reference  3)  which  developed  the  PMF.  The  magnitude 
of  the  PMF  is  5870  cfs. 
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5.4 


SPILLWAY  CAPACITY 


The  combined  discharge  rating  curve  for  the  spillway  and  the  concrete 
gravity  dam  sections  is  shown  in  Figure  D-3.  The  discharge  is  cfs 
calculated  at  different  reservoir  water  levels  with  and  without  flashboards 
in  place  is: 


Pool 

Outflow  Without 

Outflow  With 

Elevation 

Flashboards 

Flashboards 

(Ft,  MSL) 

(cfs) 

(cfs) 

351  (a) 

0. 

0. 

351.4 

20. 

0. 

351.75  (b) 

51. 

4. 

352.04  (c) 

110. 

44. 

352.2  (d) 

173. 

100. 

352.7 

610. 

510. 

353.04  (e) 

1040. 

930. 

353.50 

2040. 

1910. 

354.0 

3660. 

3500. 

355.0 

8000. 

7800. 

(a)  Crest  of  spillway 

(b)  Top  of  low  concrete  gravity  dam 

(c)  Top  of  intermediate  concrete  gravity  dam  (left  of  the  spillway) 

(d)  Top  of  high  concrete  gravity  dam  (right  of  the  spillway) 

(e)  Top  of  earth  dam 

The  maximum  combined  discharge  capacity  of  the  spillway  and  the  concrete 
gravity  dam  section  before  overtopping  the  earthen  portion  of  the  dam  is: 

With  flashboards  in  place  1040  cfs 

Without  flashboards  930  cfs 

5.5  SPILLWAY  PERFORMANCE 

The  Glen  Wild  reservoir  has  2625  acre-ft.  of  storage  at  the  normal  pool 
elevation  and  it  was  assumed  that  the  reservoir  would  be  full  at  the  time  of 
occurrence  of  the  spillway  design  flood,  or  at  elevation  351.00-foot. 

To  estimate  the  maximum  spillway  surcharge  elevation  and  to  assess  the 
safety  of  the  Glen  Wild  Lake  dam,  the  spillway  design  hydrographs  equivalent 
to  100,  50,  40,  and  30  percent  of  the  PMF  were  routed  through  the  reservoir 
using  the  HEC-1  Computer  Program  (Referene  3). 
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The  results  of  the  HEC-1  computer  run  with  and  without  the  flashboards  in 
place  are: 


a.  Without  the  flashboards: 


Description 

Units 

PMF 

0.5.  PMF 

0.4  PMF 

0.3  PMF 

Peak  Inflow 

cfs 

5870 

2930 

2350 

1760 

Runoff  Volume 

Acre-ft 

1393 

697 

557 

418 

Peak  Outflow 

cfs 

4290 

1500 

936 

533 

Water  Level 

ft(msl) 

354.1 

353.2 

353 

352.6 

Dam  Overtopping 

ft 

1.1 

0.2 

0 

0 

b.  With  flashboards: 

Description 

Units 

PMF 

0.5  PMF 

0.4  PMF 

0.3  PMF 

Peak  Inflow 

cfs 

5870 

2930 

2350 

1760 

Runoff  Volume 

Acre-ft 

1393 

697 

557 

418 

Peak  Outflow 

cfs 

4430 

1730 

1260 

799 

Water  Level 

ft(msl) 

354.2 

353.4 

353.2 

352 

.9 

Dam  Overtopping 

ft 

1.2 

0.4 

0.2 

0 

The  maximum  capacity  of  the  existing  spillway  before  overtopping  of  the 
earthen  portion  of  the  dam  is  42  percent  of  the  PMF  outflow  peak  when  the 
flood  routing  is  performed  for  the  spillway  without  flashboards  and 
33  percent  if  the  flashboards  are  in  place.  If  overtopping  does  result,  dam 
failure  due  to  erosion  of  the  earth  embankment  would  be  quite  possible.  Due 
to  its  location,  failure  of  the  Glen  Wild  Dam  could  result  in  a minor 
economic  loss.  A few  losses  of  life  are  expected  to  occur  because  there  is 
at  least  one  dwelling  located  0.5  miles  downstream  of  the  dam  along  Mud 
Brook  at  the  shoreline  of  Lake  Ioscoe. 

5.6  RESERVOIR  DRAWDOWN 

Discussions  with  Mr.  Chuck  Youngter,  who  is  a member  of  the  Glen  Wild  Lake 
owner's  association  and  who  performed  the  reservoir  drawdown  three  times, 
disclosed  that  it  takes  approximately  two  weeks  to  lower  the  level  of  the 
lake  five  feet  from  the  spillways  crest  down  to  the  two  16  inch  diameter 
drain  pipes.  The  reservoir  will  be  lowered  next  after  Labor  Day  in  1980  so 
that  the  owners  who  have  homes  along  the  shoreline  can  repair  and  maintain 
their  docks.  Further,  Mr.  Youngster  said  that  the  average  depth  of  the 
reservoir  is  15  ft  with  the  maximum  depth  being  26  ft. 

Capacity  curves  for  this  reservoir  are  not  available  and  since  the  reservoir 
is  surrounded  by  vertical  rock  walls,  it  was  assumed  that  the  reservoir 
volume  varies  proportionally  with  depth  in  the  upper  five  ft  that  can  be 
lowered.  Therefore,  the  time  required  to  drawdown  the  lake  from  elevation 
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351  to  elevation  346  through  the  two  16  inch  drainage  pipe  with  a Manning's 
n = 0.015  and  an  inflow  of  2 cfs  per  sq.  mi.  is: 


It  is  pertinent  to  note  that  the  lake  cannot  be  lowered  below  elevation 
346.00  ft  without  breaching  sections  of  the  concrete  gravity  dams  or  the 
earth  dam. 
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6.0  DAM  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1.1  Visual  Observations 

Signs  of  distress  or  other  existing  conditions  that  were  observed  during  the 
visual  inspection  did  not  indicate  that  the  dam  is  in  an  imminent  hazard 
condition.  Cracks  were  seen  at  some  locations  on  the  concrete  section. 

The  cracking  of  the  concrete  section  is  described  in  section  3. 1.2. a. 

The  top  of  the  earth  dam  was  uneven,  and  its  downstream  slope  irregular. 
Excessive  growth  of  vegetation  on  the  dam  was  also  noticed,  which  may  have  an 
adverse  effect  on  the  dam's  safety. 

Scouring  along  the  downstream  side  of  the  concrete  dam,  and  erosion  along  the 
upper  part  of  the  discharge  channel  was  seen  likely  to  extend  to  the  toe  of 
the  earthdam  affecting  its  stability. 

6.1.2  Design  and  Construction  Data 

The  concrete  gravity  section  of  the  dam  is  founded  entirely  on  bedrock 
according  to  the  design  drawing,  and  the  concrete  wall  of  the  earth  embankment 
section  of  the  dam  is  reputedly  founded  either  on  bedrock  or  so-called  "blue 
clay"  according  to  the  drawing. 

Design  data  shows  that  the  top  of  the  concrete  core  wall  of  the  earth  dam  is  at 
elevation  352.50  feet  and  that  the  design  water  level  in  the  lake  is  at 
elevation  351.25  feet. 

6.1.3  Operating  Records 

There  are  no  operating  records  available  for  this  dam. 

6.1.4  Post  Construction  Changes 

The  spillway  which  was  designed  as  a 6-foot  section  at  elevation  351.00  feet 
within  a 40-foot  section  at  elevation  351.25  feet  according  to  the  construction 
drawing  has  been  changed  to  a 20-foot  section  at  elevation  351.0  feet  next 
to  a 65.2-foot  section  at  elevation  351.75  feet.  The  20-foot  section 
includes  provisions  for  flashboards.  The  concrete  section  with  the  3-foot 
wide  crest  was  designed  to  be  approximately  214  feet  long  including  the 
spillways.  The  as  built  dimension  is  approximately  305  feet.  The  1.5  foot 
wide  (at  the  crest)  wall  section  was  designed  to  be  approximately  83  feet 
long;  this  section  now  measures  109.7  feet.  Also  one  18°  bend  in  this  wall 
section  shown  on  the  construction  drawing  was  eliminated.  It  is  not  known 
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when  these  changes  were  effected;  they  may  have  been  incorporated  during 
construction.  It  is  not  known  when  the  valve  pit  and  mixing  chamber  were 
built. 


6.1.5  Seismic  Stability 

The  dam  is  located  within  Zone  1 on  the  Algermissen  Seismic  Risk  Map  of  the 
United  States  (1969  edition)  and  there  are  uncertainties  with  respect  to  the 
static  stability  of  the  dam,  as  described  in  paragraph  6.2.  Therefore,  in 
accordance  with  paragraph  3.6.4  of  Reference  1 of  Appendix  I,  assessments 
should  be  made  regarding  seismic  stability,  based  on  the  studies  outlined  in 
paragraph  7.2.1. 

6.2  CALCULATION  RESULTS 

Two  conditions  of  loading  were  considered  in  the  stability  analysis.  These 
conditions  were  chosen  to  represent  the  normal  loading  on  the  dam  during 
summer  and  winter  conditions. 

The  two  conditions  investigated  are: 

Condition  A - Water  level  at  top  of  the  structure  with  full 

uplift. 

Condition  B - Water  level  at  spillway  crest  level  and  one  foot 
thick  ice  cover  exerting  5000  lbs/sq.  ft. 

The  spillway  section  was  analyzed  for  Condition  A,  and  B without  silt  loading 
considerations . 

The  concrete  gravity  section  was  analyzed  for  Conditions  A and  B and  in  all 
cases  loading  produced  by  an  upstream  3 feet  thick  silt  deposition. 

Since  the  foundation  conditions  are  unknown,  and  no  provisions  were  made 
in  the  dam  for  relief  of  uplift  pressure,  it  was  assumed  that  the  uplift 
pressure  on  the  dam  base  varies  from  full  reservoir  head  at  the  upstream 
face  toe  to  zero  at  the  downstream  face  toe,  and  acts  on  100  percent  of  the 
base . 

A summary  of  the  stability  analysis  results  is  shown  in  Appendix  E.  The 
criteria  for  determining  whether  the  dam  is  stable  or  not  are: 

1.  No  tension  should  exist  anywhere  in  the  dam;  i.e.,  the 
resultant  of  all  forces  on  the  dam  should  fall  within  the  middle  third  of  the 
base  (paragraph  4. 4. 4. 4 of  Reference  7). 
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2.  The  factor  of  safety  against  sliding  should  be  approximately 
3 or  more  (paragraph  4. 4. 4. 5. 2 of  Reference  7). 

Table  E-l  of  Appendix  E shows  that  the  spillway  section  does  not  meet  these 
criteria  for  Conditions  A and  B,  because  tension  exists  along  the  base  of  the 
dam  and  the  resultant  of  forces  intersects  the  base  line  beyond  the  downstream 
toe  of  the  spillway. 

Table  E-2  of  Appendix  E shows  that  the  concrete  gravity  dam  section  also  does 
not  meet  the  overturning  criteria  for  Conditions  A and  B. 

It  is  pertinent  to  note  that  the  safety  factors  against  sliding  for  the  dam 
sections  analyzed  are  above  the  screening  criteria  established  by  the  U.S. 
Corps  of  Engineers  (Reference  7)  for  all  the  loading  conditions  considered. 
(See  page  13 . ) 

It  should  be  noted  that  in  calculating  the  factors  of  safety  against 
overturning  and  sliding  a one  foot  wide  area  was  considered  at  the  highest 
concrete  gravity  dam  and  spillway  sections.  The  results  of  the  dam  stability 
calculations  are  therefore  conservative  because  side  resisting  forces  were 
not  taken  into  account. 

The  stability  analysis  for  the  earthen  dam  section  cannot  be  evaluated  due  to 
inadequate  information. 
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7.0 


ASSESSMENT/ REMEDIAL  MEASURES 


The  assessment  and  remedial  measures  contained  herein  are  based  on  the 
provisions  of  Appendix  J,  Conditions. 

7.1  DAM  ASSESSMENT 

7.1.1  Safety:  On  the  basis  of  GAI ' s visual  field  inspection  and  available 
data,  the  concrete  gravity  and  earth  embankment  sections  appear  to  be  in 

poor  condition  as  discussed  in  paragraph  3.2.  No  major  critical  signs  of 
distress  were  discovered  during  the  visual  inspection.  The  overtopping  of 
the  concrete  section  will  continue  to  occur  with  the  present  spillway  design. 

7.1.2  Adequacy  of  Information:  Information  for  assessing  the  performance 
of  the  dam  is  not  adequate.  Documented  data  on  the  source  of  peat  moss, 
frequency  of  overtopping  of  the  dam  and  damage  history  were  not  available. 

7.1.3  Urgency:  The  field  investigation  and  analysis  recommended  should  be 
initiated  immediately  by  the  owner. 

7.1.4  Necessity  for  Further  Studies:  In  order  to  determine  the  safety  of 
the  dam  including  the  "piping"  potential  and  phreatic  condition  of  the  earth 
embankment  section  at  high  water  level,  additional  subsurface  investigations 
will  be  needed,  in  accordance  with  section  4.4  of  Reference  7. 

7.2  REMEDIAL  MEASURES 

7.2.1  Recommendations : The  following  are  the  recommendations  resulting 
from  the  field  inspection  and  the  analysis  of  the  data  available  to  Gilbert 
Associates , Inc. : 

1.  A subsurface  investigation  and  laboratory  testing  program  should 
be  conducted  for  the  earth  embankment  and  concrete  gravity  section,  including 
the  installation  of  piezometers  to  periodically  monitor  the  integrity  of 

the  core  wall. 

2.  An  analysis  should  be  made  of  the  phreatic  conditions  in  the 
downstream  section  of  the  earth  embankment  to  determine  piping  potential. 

3.  A complete  stability  analysis  should  be  made  using  data 
obtained  from  1 and  2 to  determine  the  actual  static  and  seismic  stability 
of  the  concrete  gravity  and  the  embankment  sections. 

4.  The  dam  stability  should  be  increased  possibly  through  the 
installation  of  rock-bolt  anchors  and  other  additional  modifications  such  as 
drainholes,  etc.  if  required. 
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5.  All  trees  on  the  earth  embankment  that  die,  fall  over,  etc. 
should  be  removed  immediately  thereafter  along  with  stumps,  roots  and  peat 
moss  down  to  the  original  ground,  and  the  holes  be  backfilled  with  impervious 
soil  in  properly  compacted  layers.  The  backfilled  area  should  be  grass- 
seeded,  and  periodically  inspected  to  prevent  new  tree  growth. 

6.  Structural  cracks  and  cracks  in  the  cement-mortar  cover  of  the 
concrete  gravity  section  be  further  investigated  and  repaired  soon. 

7.  The  eroded  areas  along  the  downstream  toe  of  the  concrete 
gravity  sections  be  refilled  in  the  near  future  with  materials  and  procedures 
approved  by  a qualified  engineer. 

8.  The  corroded  nuts  and  bolts  on  the  bonnets  of  the  16  inch 
valves  be  replaced  in  the  near  future. 

9.  The  support  of  the  last  section  of  the  48-inch  reinforced- 
concrete  pipe  should  be  repaired  soon. 

7.2.2  Alternatives : An  alternative  action  to  recommendation  5 of 
paragraph  7.2.1  would  be  the  removal  of  all  the  trees,  including  stumps, 
root  mat  and  peat  moss  from  the  downstream  and  upstream  slopes  of  the  earth 
embankment.  Afterwards,  the  downstream  slopes  should  be  reshaped  in 
accordance  with  originally  designed  slopes,  and  grass-seeded.  Execution  of 
this  alternative  recommendation  would  require  the  reconstruction  of  the 
earth  dam  due  to  the  excessive  growth  and  sizes  of  the  trees  along  the 
embankment . 

7.2.3  Operations/Maintenance 

As  part  of  operations  the  rusted  nuts  and  bolts  of  the  bonnets  of  the 
16  inch  valves  in  the  valve  pit  should  be  replaced  with  stainless  steel  due 
to  the  acidic  nature  of  the  lake  water. 

All  cracks,  fractures  and  spalling  in  the  concrete  gravity  section  should  be 
properly  prepared  and  repaired  with  epoxy  grout  and  epoxy  cement  mixes. 

The  last  section  of  48  inch  RCP  from  the  valve  pit  should  be  properly 
supported  before  it  topples  into  the  discharge  channel. 

After  each  overtopping  of  the  concrete  gravity  section  the  toe  should  be 
checked  for  erosion,  and  if  necessary  granular  fill  added  after  cleaning  out 
all  organic  matter. 
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POST  CONSTRUCTION  ENGINEERING  Not  available,  only  inspection  reports  (see  Appendix  E). 
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Check  List 


Engineering  Data 
Hydrologic  and  Hydraulic  Data 


Drainage  area  characteristics:  Lightly  forested,  several  homes  built  around 
the  reservoir,  very  hilly. 

Elevation  top  normal  pool  (storage  capacity)  351  ft  (2982  Acre-ft) 

Elevation  top  flood  control  pool  (storage  capacity)  Not  applicable 
Elevation  maximum  spillway  SDF  pool:  PMF  = 354.1  ft 
Elevation  top  of  dam:  353.00  ft. 

Crest  earth  dam 

a.  Elevation  - 353.00 

b.  Type  - Compacted  earth  fill  with  concrete  core  wall 

c.  Width  - 8.00  ft. 

d.  Length  - 241  ft. 

e.  Location  spillover  - along  concrete  gravity  dam. 

f.  Number  and  type  of  gates:  Not  applicable. 

Crest  concrete  gravity  dam 

a.  Elevation  of  various  levels: 

Cutoff  wall  - approximately  110  ft  long  at  elevation  352.2 
Dam  - 104-foot  long  at  elevation  352.2 

- 116  foot  long  at  elevation  352.04 

- 65  foot  long  at  elevation  351.75 

- 20  ft  long  at  elevation  351.0 

b.  Type  - broad  crested 

c.  Width  - 3 feet,  and  1.5  feet  for  cutoff  wall. 

d.  Length  - 305.00  feet  and  110  feet  for  cutoff  wall. 

e.  Location  spillover  center  portion  of  gravity  section,  see  Figure 

f.  Number  and  type  of  gates:  Not  applicable. 

Emergency  outlet  works 

a.  Type:  Two  16  inch  diameter  gate  valves  at  the  end  of  two  16  inch 
diameter  cast  iron  pipes. 

Location  - along  the  wall  of  the  concrete  gravity  dam 
Entrance  inverts  - 345.75 
Exit  inverts  - 345.70 

Hydrometeorological  gages 
Not  applicable. 

Maximum  non  damaging  discharge:  1190  cfs 
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Glen  Wild  Lake  Tenants 'Association,  Inc. 
c/o  Mr.  Jaaes  Eulslzer 
115  Demarest  Hoad 
Bloomingdale  NJ  07403 

Be  1 Glen  VI Id  Lake 
Project  No.  113 

. Gentlemen  1 

At  your  request  I have  aade  prellalnar7  inspec- 
tions of  the  Glen  Wild  Lake  Dam  on  September  2?  and  Sep- 
tember 30 1 1977.  I have  contacted,  the  New  Jersey  Depart- 
ment of  Environmental  Protection,  Division  of  Water  Folicy 
and  SuDply  which  has  a copy  of  the  original  plans  filed 
in  their  Dam  Pile  No.  21  (U.S.  Dam  No.  222).  Flans  are 
dated  October  8,  1917.  and  prepared  b7  V.S.  Bcardnan, 
Consulting  Engineer,  Newark,  New  Jersey.  The  concrete 
section  of  the  dam  has  been  designed  as  a gravity- type 
bulk-concrete  structure  with  a bottom  longitudinal  key 
embedded  either  in  ledge  rock  or  down  Into  impervious 
soli.  The  earthflll  embankment  section  of  the  dam  Is 
constructed  with  a rubble  masonry  corewall  down  to  bed 
rock.  It  Is  lined  on  the  lake  face  with  rock  rip-rap 
to  prevent  erosion  and  ice  damage. 

Observations  t 

My  inspection  reveals  that  the  concrete  dam 
is  basically  sound  and  appears  to  have  experienced  only 
minor  superficial  spalling  and  some  transverse  temperature 
or  shrinkage  stress  cracks  which  do  not  look  serious. 

There  is  evidence  of  only  minor  leakage  through  these 
cracks  and  no  major  leaks  were  discovered  in  the  entire 
dam. 

Mr.  3 chan  advised  me  that  during  very  severe 
storms  the  spillway  section  is  unable  to  carry  the  high 
volume  of  runoff  water,  thus  resulting  in  the  concrete 
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portion  of  the  dam  being  topped.  The  overflowing  water 
has  caused  some  ail  nor  scouring  of  earth  at  the  downstreaa 
face  of  the  concrete  dam.  It  is  unlikely1  that  this  minor 
scouring  would  result  in  underlining  of  the  concrete  if 
conventional  design  practice  was  used  for  this  type  of 
dam  and  the  toe  of  the  concrete  is  36  Inches  below  grade. 

The  earthflll  section  of  the  dam  also  appears 
to  be  basically  sound  with  little  or  no  damage  observed 
to  the  rip- rap  face  material.  There  is,  however,  extensive 
vegetative  growth  along  this  section  with  trees  ranging 
from  saplings  to  over  12  inches  in  diameter.  The  larger 
trees,  if  established  within  the  earthen  dam,  could  cause 
structural  damage  by  intrusion  of  large  root  systems, 
especially  aftur  they  die  or  if  blown  over  by  hurricane- 
force  winds.  !fo  leaks  were  observed  in  this  section. 

The  ,;ate  chamber  contains  two  13-inch  cast-iron 
drain  pipes  each  connected  to  an  18-lnch  gate  valve. 
Discharge  from  the  valves  is  into  a Junction  chamber  which 
bends  90  degrees  to  a U8-lnch  concrete  pipe.  The  condition 
of  the  gate  valves,  cast  iron  pipes  and  chambers  is  observed 
to  be  generally  good.  3olts  and  nuts  on  the  bonnet  flanges 
of  the  valves  are  severely  corroded  and  should  be  replaced, 
however  pressure  at  this  point  is  only  about  10  to  12  psl 
and  there  is  no  need  for  immediate  concern. 

Becotmendatlon  ~ t 

1.  Cracks  in  the  concrete  section  of  the  das 
should  be  chisaled  out  and  sealed  with  an  epoxy- type  mortar. 
The  lake  will  cave  to  be  lowered  in  order  to  do  this 
properly  from  the  upstream  face.  This  must  be  done  before  . 
attempting  to  patch  spalling  concrete. 

2.  Spalling  concrete  should  be  patched  with  an 
epoxy-type  mortar  after  thoroughly  loosening,  removing 
and  wire  brushing  all  damaged  face  material.  This  is  not 
of  immediate  concern;  however,  a program  should  be  set  up 
to  properly  accomplish  it. 

3.  Trees  larger  than  8 to  10  inches  in  diameter 
in  the  earthem  section  of  the  dam  should  be  removed. 

4.  Because  the  dam  is  occasionally  topped  during 
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▼ery  severe  rainstorms,  the  spillway  flash- boards  should 
be  ringed  with  bolted-on  pipe  handles  so  that  they  can  be 
removed  during  several  hours  of  heavy  rain.  This  will 
enable  the  spillway  to  conduct  more  water  and  lessen 
chances  of  overtopping  the  concrete  dam.  Earth  fill  should 
be  placed  In  the  eroded  areas  at  the  downstream  face  of 
the  dam. 


5.  Because  of  the  apparent  Inability  of  the 
spillway  to  conduct  the  runoff  from  very  severe  storms, 
and  the  resulting  spread  of  flow  over  the  length  of  the 
concrete  dam,  It  Is  recommended  that  the  area  below  the 
dam  be  kept  free  of  obstructions  so  that  the  overflowing 
water  can  safely  be  carried  to  the  brook. 

6.  Polts  and  nuts  on  the  two  18-inch  cast-iron 
gate  valve  bornets  should  be  replaced  when  the  lake  Is 
drained. 


If  there  are  any  questions  concerning  the  above 
matters,  I shall  be  pleased  to  respond. 


mlc 


Very  truly  yours, 

' / 


Ernest  Chrlsbacher 


/ 
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CONDITIONS 


This  report  is  based  on  a visual  inspection  of  the  dam,  a review  of  available 
engineering  data  and  a hydrologic  analysis  performed  during  Phase  I 
investigation  as  set  forth  in  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams , as  modified  by  the  contract  between  the  U.S.  Corps  of  Engineers  and 
Gilbert  Associates,  Inc.,  Contract  No.  DACW61-78-C-0114. 

The  foregoing  review,  inspection,  and  analysis  are  by  their  nature  limited 
in  scope.  It  is  possible  that  hazardous  conditions  exist  and  that  conditions 
exist  which  with  time  might  develop  into  safety  hazards  and  that  these 
conditions  are  not  detectable  by  means  of  the  aforesaid  review,  inspection, 
and  analysis.  Accordingly  Gilbert  Associates,  Inc.  cannot  and  does  not 
warrant  or  represent  that  conditions  which  are  hazardous  do  not  exist,  or 
that  conditions  do  not  exist  which  with  time  might  develop  into  safety  hazards. 

As  required  by  the  Corps  of  Engineers  the  terms  "good",  "fair",  "poor", 
"condition"  have  been  used  in  this  report  to  characterize  the  information 
obtained  from  the  aforesaid  review,  inspection,  and  analysis.  The  definitions 
of  these  terms  as  used  are: 

"good  condition"  - minor  studies  or  remedial  measures  are  required. 

"fair  condition”  - sizeable  studies  or  remedial  measures  are  required 
due  to  deficiencies  which  could  be  hazardous 
depending  on  conditions.  Immediate  attention  is 
required. 

"poor  condition"  - major  studies  or  remedial  measures  are  required  due 
to  deficiencies  which  could  be  hazardous  depending 
on  conditions.  Immediate  studies  or  corrective 
action  is  required. 


F 


